Suppression of adverse angiogenesis in an albumin-based hydrogel for articular cartilage and intervertebral disc regeneration.
An injectable polyethylene glycol-crosslinked albumin gel (AG) supplemented with hyaluronic acid as a matrix for autologous chondrocyte implantation was evaluated with regard to its impact on angiogenesis. Healthy articular cartilage and intervertebral discs (IVD) are devoid of blood vessels, whereas pathological blood vessel formation augments degeneration of both theses tissues. In contrast to human endothelial cells, primary human articular chondrocytes encapsulated in the AG retained their viability. Endothelial cells did not adhere to the gel surface to a significant extent nor did they proliferate in vitro. The AG did not release any diffusible toxic components. Contrary to Matrigel employed as positive control, the AG prevented endothelial chemoinvasion in Transwell filter assays even in the presence of a chemotactic gradient of vascular endothelial growth factor. In ovo, the AG exhibited a barrier function for blood vessels of the chick chorioallantoic membrane. Subcutaneous implantation of human IVD chondrocytes enclosed in the albumin gel into immunodeficient mice revealed a complete lack of angiogenesis inside the gel after two weeks. At the same time, the IVD chondrocytes within the gel remained vital and displayed a characteristic gene expression pattern as judged from aggrecan, collagen type I and type II mRNA levels. In summary, aiming at articular cartilage and IVD regeneration the albumin gel promises to be a beneficial implant matrix for chondrocytes simultaneously exhibiting non-permissive properties for adverse endothelial cells.